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There is often a disconnect between the language that consumers use to express health concerns and the language that is used by
health care professionals. At the same time, health care consumerism and the availability of vast health-related resources on the
Internet have resulted in millions of persons using the Internet for health-related matters daily. The mismatch in language, however,
poses a barrier to access to relevant information. It also prevents full participation in shared health records, and sometimes interferes
in communication between patients and their health care providers. Nurse informaticians, with their deep expertise in vocabulary
development, could play an important role in solving this dilemma. Structured vocabularies comprised of lay terms, with deﬁnitions,
variant spellings, and regional dialects, along with mappings to equivalent or related professional terms, could make health literature
much more accessible to consumers, and provide the basis for bi-directional translation of health terms in a shared medical record.
In addition, the presence of terms for which no representation currently exists in nursing terminologies could serve as a stimulus for
developing new knowledge about patient phenomena not previously recognized.
 2003 Elsevier Inc. All rights reserved.1. Introduction
Health consumerism in the United States has risen
dramatically over the past decade, possibly fueled by
rising insurance premiums and greater out-of-pocket
expenses [1]. Lay persons (deﬁned here as persons who
are not health care professionals) are educating them-
selves about health, wellness, and disease, and are taking
more personal responsibility for their health. They
search for information that will help them to maintain
their own wellness, and sometimes make independent
decisions on diagnosis and treatment of the illnesses they
experience (for example, see [2]). When they do seek the
counsel of health professionals, they expect to be treated
as partners in care, not as objects of it (for example, see
[3–6]).
The Internet has been a boon to this movement. The
most recent Pew Survey on Internet and Health reported
that ‘‘Fully 80% of adult Internet users, or about 93
million Americans, have searched for at least one of 16
major health topics online’’ [7]. This is up from 54% of* Fax: 1-781-663-0348.
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doi:10.1016/j.jbi.2003.09.015Internet users reporting using the Internet for health in
their March 2000 survey [8]. A Solucient survey of
health care consumers showed that 45% had used the
Internet for health-related information, in contrast with
only 16% referring to their doctors [9]. Certainly it has
never been easier to ﬁnd information, interactive tools,
online support groups, and other resources relating to
health, wellness and disease. Patients may avoid contact
with health professionals entirely, or when they do come
to the oﬃce, they may come with printouts, prepared to
argue the merits of diagnosis and treatment with the
care provider [10].
These actions are more typical of well-educated per-
sons who know enough medical terminology to be able
to search online resources, ﬁnd relevant materials, and
understand the materials they ﬁnd. Solucient found that
‘‘upper income, married couples between the ages of 25
and 35 were nearly 80% more likely to use the Web for
health care-related purposes than adults age 55–64, and
150% more likely than adults aged 65 and older.’’ [9].
But the demographics of Internet users are changing. A
recent Harris Interactive survey ﬁnds that the demo-
graphics of Internet users are slowly becoming more
representative of the population as a whole, though gaps
persist [11].
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care has been given a boost by government legislation in
the form of the HIPAA Privacy Rule [12]. Among other
requirements, the legislation mandates that patients be
given access to their health records, and that they have
the opportunity to correct the information they ﬁnd
when that is necessary. Some health care organizations
have responded by providing their patients with online
access to their medical record [13–15]. Some are en-
couraging online input from patients to achieve a truly
shared health record [13].
Eﬀorts like these acknowledge the Institute of Med-
icines assertions that patient involvement in care is a
key to reducing errors [16]. But how can patients correct
their medical records if they cannot understand them?
How can they add to the record if their expressions of
their health care issues are constrained to medical ter-
minology, or if their vernacular is not understood by
health care professionals? For example, many health
professionals believe that when patients tell them that
they have ‘‘sugar,’’ what they mean is that they have
diabetes. But Schorling and Saunders, in a survey of
rural African-Americans, found that several of those
who answered ‘‘yes’’ to whether they had ‘‘sugar’’ had
previously answered ‘‘no’’ to whether they had diabetes.
Some of those who felt they had ‘‘sugar’’ believed that it
was diﬀerent from diabetes, and not nearly as serious,
even though their blood glucose levels were higher than
those who said they had diabetes. The authors con-
cluded that ‘‘the use of diﬀerent lay terms for what is
considered to be the same biomedical condition can be
associated with systematically diﬀerent beliefs’’ [17].2. Terminology: a barrier to full participation in health
care
The health care domain is replete with highly speciﬁc
terms for describing anatomical parts, biological sys-
tems, bodily functions, symptoms, diseases, drugs,
therapies, and other categories of data. The average lay
person is familiar with only a small portion of this vo-
cabulary. Thus, the mother of a child who experiences
frequent nosebleeds may not be able to ﬁnd the infor-
mation she needs because the meta-tags, title, and text of
the relevant articles refer only to ‘‘epistaxis,’’ a synon-
ymous term that is unknown to her. There are many
reports of the poor quality of retrieval to the average lay
persons online queries for health information. Zeng and
colleagues found, for example, that terms entered from
external IP addresses to ﬁnd a doctor in a large aca-
demic medical centers consumer web site obtained rel-
evant results less than 60% of the time. Entering the
term ‘‘heart attack’’ in the Clinical Interests ﬁeld, for
example, yielded no results, because the physician-de-
ﬁned proﬁles used such terms as ‘‘myocardial infarc-tion,’’ or ‘‘MI’’ [18]. In a diﬀerent study from the same
group, Kogan and colleagues recruited 11 patients who
were users of the medical centers family learning center.
Observing their searches on the MEDLINEplus web
site, and on the Find-A-Doctor feature of the hospitals
consumer web site, they again found poor information
retrieval results with free-text lay terms. When no results
were returned though the users knew there must be in-
formation available, they became frustrated. Overall,
satisfaction with retrieval results was only 33%, as was
perceived usefulness of the information returned [19].
McCray and colleagues found that terminology was a
signiﬁcant issue in the quality of returns on queries of
the National Library of Medicines web site. In an
analysis of over 225,000 queries, reduced to 128,640
unique strings, they found that 84% did not match to
terms in the UMLS Metathesaurus, although further
analysis showed that about a third of those could be
found as constituents of Metathesaurus concepts [20].
Misspelling and partial words were frequent occur-
rences, as were variations in spelling of eponymic con-
ditions such as Alzheimers disease and Chrons disease.
If even young, aﬄuent, well-educated users, who
represent the majority of internet users at this point,
have these diﬃculties, how much more will terminology
be a barrier when Internet users become more diverse?
Major government and private initiatives are directly
aimed at addressing the ‘‘Digital Divide,’’ with the in-
tent of providing Internet resources to those who are less
aﬄuent, less educated, more culturally diverse, older
and more vulnerable [21–23]. As these populations are
brought online, terminology issues will be compounded
by the prevalence of health illiteracy in the general
population.
Health literacy is deﬁned as ‘‘the degree to which
individuals have the capacity to obtain, process, and
understand basic health information and services needed
to make appropriate health decisions’’ [23]. The preva-
lence of low health literacy has not been quantiﬁed de-
ﬁnitively, though a survey by the National Center for
Education Statistics is underway [24]. However, the
prevalence of illiteracy is well documented by the Na-
tional Adult Literacy Survey of 1992. That survey
showed that up to 47% of adults were functionally il-
literate or marginally illiterate, and that up to 66% of
adults age 60 and over have inadequate or marginal
literacy skills [25]. It is generally accepted that persons
with low literacy will also have low health literacy, be-
cause the complexity and density of health-related ma-
terials are greater, and the vocabulary is more technical.
There are many reports of low health literacy in the
literature. For example, Lerner and colleagues found
that among 249 recruited patients in an urban and a
suburban emergency room, 79% did not recognize that
bleeding and hemorrhage are analogous; 78% failed to
associate broken versus fractured bone; 74% did not
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38% did not associate stitches with sutures. Their con-
clusion: ‘‘Medical terminology is often poorly under-
stood, especially by young, urban, poorly educated
patients.’’ They further counseled health care providers
to explain even commonly used medical terms to pa-
tients, to be sure that they are understood [26].
Davis and colleagues found that health illiteracy is a
critical barrier to patient decision-making with respect
to cancer care. One of the guidelines they suggest for
improving communication is for healthcare profession-
als to use ‘‘living room language’’ in communicating
concepts related to screening procedures, diagnosis, and
treatment options [27].
Surely the needs of lay persons for online access to
health information and participation in shared medical
records will not be met by current technologies. Rather
than being a resource that improves access to health care
resources, the Internet could be another barrier to equal
access.3. Consumer terminology as a focus of nursing informatics
inquiry
The deﬁnition of nursing informatics has recently
been augmented by the American Nurses Association to
include patient use of technology for decision-making
[28]. Speciﬁcally, the deﬁnition includes this statement:
Nursing informatics facilitates the integration of data, informa-
tion, and knowledge to support patients, nurses and other pro-
viders in their decision-making in all roles and settings.
[emphasis added] [p. vii.]
Acknowledging that earlier work did not pay suﬃ-
cient attention to the patient as a user of technology, the
revised Scope and Standards of Nursing Informatics
makes several explicit references to patients use of
technology for managing their health, and the role of
nursing informatics specialists in supporting that func-
tion. For example, the patient is now included as a focus
of education about eﬀective and ethical uses of tech-
nology (p. 19); and the patients use of information tools
and resources for health information is included as a
focus for nursing informatics research (p. 20). It is cer-
tainly no stretch to declare that work to achieve a
standardized consumer vocabulary that maps to clinical
terminologies for the purpose of facilitating access to
health materials and for participating more fully in a
shared health record is a valid ﬁeld of inquiry for
nursing informatics.
If terminology is a barrier to patient decision-making
and full participation in health care, and if terminology
interferes with our communication with patients and our
ability to provide the education they need to maintain or
regain health, then nurses who are informatics special-ists can bring their special expertise to bear in solving
the problem. In particular, nurse informaticians have
considerable experience in concept representation for
nursing and health phenomena, and could apply that
experience in developing structured vocabularies map-
ped to clinical vocabularies to bridge the gap between
lay and professional terminologies.
Brown and colleagues, who have worked on the Read
Thesaurus at the NHS Centre for Coding and Classiﬁ-
cation, examined the Read terms with respect to patient
language, and identiﬁed a number of issues, including
that (a) client language has greater variability in mean-
ing and (b) client language can have regional variations.
They concluded that a practical ﬁrst step would be to
focus on concepts that are frequently used in shared
records and educational material, where there might be
greater likelihood of shared meaning among various
professional disciplines and patients themselves [29].
Lewis and colleagues convened a panel at Medinfo
2001 that examined the topic of a standardized con-
sumer vocabulary as a ‘‘translation mechanism’’ be-
tween lay expressions and the professional terminologies
by which web-based materials are indexed. In particular,
they describe the ‘‘process challenge,’’ the challenge of
maintaining comprehensiveness and quality that is faced
by all such products [30].4. Structured consumer vocabularies mapped to clinical
terminologies: an enabling technology
Several solutions have been proposed to what Patrick
and colleagues describe as the ‘‘consumer vocabulary
problem.’’ They advocate for a ‘‘consumer entry vo-
cabulary for health care communications,’’ one that
serves as an intermediary between consumer natural
terms and clinician natural terms. They nominated the
Dictionary of American Regional English (DARE) as
an extension of the UMLS Metathesaurus to serve this
purpose. Their results showed that the extended Meta-
thesaurus provided coverage of approximately 23% of
previously linked natural language consumer-term–
physician-term pairs. Furthermore, they found that
search results using the physician term rather than its
related consumer yielded better results for vetted dia-
betes web sites [31].
McCray and colleagues at the National Library of
Medicine are exploring the development of a terminol-
ogy server whose goal is to ‘‘mediate between user ter-
minology and terminology as it is reﬂected in a variety
of medical information resources’’ for MEDLINEplus,
the NLM consumer-focused health web site [20]. The
search engine itself must be especially forgiving of
spelling errors, because these are extremely common
when consumers attempt to enter terms that they have
only heard [19,20]. The MEDLINEplus search engine
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spelling errors [32]. For example, a person who types in
‘‘nurology’’ in MEDLINEplus is currently oﬀered a set
of similar terms that includes neurology, urology, and
others. Once selected that term replaces the incorrectFig. 2. Intelligent Medical Objects Inc., Health Search portal. User has typ
vocabularies, oﬀers user the choice of continuing the search only on the enter
databases are oﬀered.
Fig. 1. Alternatives oﬀered for words not unone in the search (Fig. 1). MEDLINEplus uses a re-
stricted vocabulary to organize its collections of re-
sources about various topics. About 1300 terms have
been gathered from MeSH, the Planetree Classiﬁcation
[33], the AIRS Taxonomy of Human Services [34], theed in ‘‘Nosebleeds.’’ PHT links term to ICD-9 and other controlled
ed term or on the entered term and its professional equivalent. Various
derstood in a MEDLINEplus search.
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sites, and search terms entered by visitors to the site
(personal communication, Naomi Miller, National Li-
brary of Medicine, August 13, 2003).
Some commercially available solutions have been
developed to solve the consumer vocabulary problem.Fig. 3. (A) Entering a condition in the Wellmed health record. The user has
‘‘tremor.’’ The user can accept the new term, or elect to keep the term as typed
(Tremor) by clicking on it. Results are organized into categories.Intelligent Medical Objects has developed the Personal
Health Terminology (PHT) by mapping the most com-
mon terms in structured nomenclatures to consumer-
friendly synonyms, thus performing a ‘‘translating’’
function. For each billable ICD-9 code, ‘‘clinician-
friendly’’ as well as ‘‘patient-friendly’’ synonyms aretyped in the term ‘‘shakes,’’ which is mapped to the professional term
. (B) User can obtain materials on the term entered in the condition list
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ICD-9 code, but each ICD-9 code has one preferred
‘‘clinician’’ term, and one preferred ‘‘patient’’ term.
Cross-maps are provided from the PHT terms to other
standard vocabularies such as concepts from the UMLS
Metathesaurus, MeSH, and SNOMED CT. The PHT
has two components, the Disease Component (150,000
clinician and patient terms for about 7000 ICD-9 diag-
nostic terms) and the Order Component (13,000 clini-
cian and patient terms for about 4000 ICD-9 procedure
codes) [36]. Clinician and patient terms are taken from
medical texts, medical literature, clinician staﬀ sugges-
tions, and user-entered search terms from their Health
Search portal (personal communication, A Kanter, MD,
Intelligent Medical Objects). IMOs Health Search por-
tal [36] uses its ‘‘Intelligent Search’’ engine and the PHT
components to allow users to search using word match,
stem search, or sounds-like searching, and, when ap-
propriate, maps consumer terms to professional termi-
nology. Fig. 2 shows the results of a search using the
term ‘‘nosebleeds.’’ The display informs the user that the
entered term ‘‘may also be referred to as epistaxis.’’ It
oﬀers the user the choice of completing the search only
on the entered term or on the entered term and its
professional equivalent.
An ‘‘interface terminology’’ has been developed by
Wellmed, to facilitate the interaction of consumers and
patients with professional concepts and information
[37]. The Consumer Health Terminology (CHT) was
crafted by a cross-disciplinary team of physicians and
consumer health experts. The terminology contains
more than 30,000 ‘‘patient-friendly, culture and dialect-
speciﬁc, self-care, patient complaint, and health risk-
oriented terms’’ [38]. The CHT is used within Wellmeds
suite of interactive health management tools, where
consumers can enter terms for literature searching, re-
cording health interests, and maintaining a personal
health record, among other functions. The CHT utilizes
a variety of terminologies for its taxonomic structure
including SNOMED CT, as well as the semantic map-
pings of the UMLS Metathesaurus (personal commu-
nication, G. Larkin, Wellmed, August 12, 2003).
Because of its mapping to UMLS, it is possible to per-
form bi-directional translation between professional and
consumer terms. Fig. 3A displays the response when the
user enters ‘‘shakes’’ as a condition in the Wellmed
Health Record application. The system suggests the
professional term ‘‘tremor,’’ but allows ‘‘take as typed.’’
The user can do a search on terms in the condition list.
Fig. 3B shows the search results for the term ‘‘tremor.’’
Apelon, a supplier of healthcare terminology soft-
ware and services, has developed a Distributed Termi-
nology System (DTS) whose Knowledge Base now
includes a Consumer Health Vocabulary (CHV) [39].
The CHV contains over 15,000 commonly used words
and phrases that include medical conditions, symptoms,tests, and procedures. The CHV has been developed
using Apelons terminology modeling tools. Terms were
obtained from data mining of consumer health web
sites, MEDLINE searches from the National Library of
Medicine site, and consumer terms contained in the
synonym tables of vocabularies contained in the UMLS
(personal communication, J. Bowie, Apelon, Inc., July
23, 2003). To supplement the list, the 1000 most com-
monly used ICD9 codes and the 500 most commonly
used CPT codes were translated into consumer-friendly
terms. Apelon has collaborated with the National Li-
brary of Medicine in developing the UMLS Metathe-
saurus since its inception [40]. Because their Knowledge
Base includes all of the terminologies and mappings of
the UMLS, this ‘‘enables the system to translate clinical
concepts between professional and lay forms.’’ [39].
It is revealing that not all the consumer-friendly terms
gathered by the Apelon team could be mapped to con-
cepts in the UMLS. In a presentation to the National
Committee on Vital and Health Statistics, Nath re-
ported that of 15,400 candidate consumer terms, 8870
(57.6%) could be mapped algorithmically to concepts in
the UMLS, 4900 (32.3%) had to be mapped manually,
and 1550 (10.1%) could not be mapped at all [41].
Smith and colleagues concluded that because 96% of
the concepts manually extracted from 139 free-text
emails from consumers and patients about cancer care
could be found in the UMLS Metathesaurus, a con-
sumer vocabulary may not be necessary [42]. But this is
contradicted by the Apelon experience [41], where 10%
of 15,400 terms could not be mapped to concepts in the
UMLS Metathesaurus, the most comprehensive collec-
tion of professional terminologies currently available;
and by McCray and colleagues report that two thirds of
a set of unique normalized strings in MEDLINE queries
could not be found in the Metathesaurus [20]; and by
Zeng and colleagues [18] report that more than half of
unique strings entered by consumers could not be
mapped. Brennan and Aronson found that only about
one-third of the concepts identiﬁed algorithmically from
free-text patient emails using the NLM MetaMap nat-
ural language parsing tool could be mapped to concepts
in a set of terminologies within the UMLS that were felt
to oﬀer the best likelihood of matches [43].
These reports provide evidence that even when
matching rate is improved with manual extraction,
string normalization, coding, and mapping, a signiﬁcant
portion of consumer terms are simply not found in
professional nomenclatures. It seems clear that some
bridging technology is needed to foster comprehensive
bi-directional translation of terms without the need for
what Brennan and Aronson call ‘‘human curation’’ [43].
Furthermore, the variation in expression and dialect will
only increase when less educated and more culturally
diverse segments of the population are brought online as
a result of eﬀorts to bridge the Digital Divide.
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There is abundant evidence that consumers and pa-
tients want to access health materials via the Internet to
assist them with decision-making regarding their own
health or those of someone close to them. They also
want access to their health records, and wish to partic-
ipate in their care by adding to them, and submitting
corrections when needed. Existing technologies, how-
ever, frequently do not accommodate the language that
they use and understand. Furthermore, as Schorling and
Saunders [17] found, health care providers do not al-
ways understand patients concerns and health beliefs
when these patients use lay terms (even when they think
they do). Terminology servers that bridge the natural
language of lay persons and the professional language of
health care providers in automated systems could alle-
viate this problem. And formalized, structured con-
sumer vocabularies that include consumer-derived
deﬁnitions, variant spellings, and local dialects mapped
to professional terminologies could oﬀer important in-
formation about the language and beliefs of lay persons
with respect to health. That such a vocabulary does not
currently exist in the publicly available UMLS Meta-
thesaurus is an issue in light of government eﬀorts to
broaden access to the Internet to less educated, minor-
ity, and underserved populations.
Nursing informatics could play a key role in assessing
patients terms for health-related matters, in developing
structures that accommodate these terms, and in map-
ping them to synonymous or related terms in nursing
and other professional nomenclatures. This would likely
be a multidisciplinary eﬀort, including not only nurse
informaticians and nurse clinicians, but linguists, medi-
cal librarians, other health disciplines and, of course,
patients themselves. That these patients should come
from varying cultural and ethnic backgrounds, with
varying levels of education, and from varying geo-
graphical regions, goes without saying. With appropri-
ate funding of the eﬀort, the resulting nomenclature
could be put in the public domain, and ultimately into
the UMLS Metathesaurus.
In addition to facilitating searches for information
and greater participation in shared health records,
structured consumer vocabularies could serve as a crit-
ical source of knowledge to nurses for deﬁning concerns
for which we currently have no words, and for aug-
menting our understanding when patients communicate
with us in their own words.Acknowledgments
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